ETV/Pea3 family transcription factor-encoding genes are overexpressed in CIC-mutant oligodendrogliomas.
Oligodendrogliomas with combined loss of chromosome arms 1p and 19q are known to be particularly sensitive to chemotherapy, and the CIC gene located on 19q is known to be mutated in over 50% of the 1p/19q codeleted oligodendrogliomas. However, the role of CIC in the oligodendroglioma pathogenesis is not known. Exome sequencing of 11 oligodendroglial tumors identified 9 tumors with combined loss of 1p and 19q. Somatic mutations were found in the CIC and FUBP1 genes. Recurrent somatic mutations were also identified in the Notch signaling pathway genes NOTCH1 and MAML3, the chromatin modifying gene ARID1A and in KRAS. Comparison of the transcriptome profiles of CIC-mutant and CIC-wild type oligodendrogliomas from the study cohort as well as 65 1p/19q codeleted oligodendrogliomas from the TCGA cohort identified genes encoding the ETV transcription factor family to be significantly upregulated in the CIC-mutant tumors. Upregulation of a number of negative regulators of the receptor tyrosine kinase signaling pathway like Sprouty and SPRED family members in the CIC-mutant oligodendrogliomas is likely due to the constitutive activation of the pathway resulting from inactive CIC protein. Higher expression of the oncogenic ETV transcription factors in the CIC-mutant oligodendrogliomas may make these tumors more aggressive than the CIC-wild type tumors.